), and {Cu(CN)[N(CN)2] -}∞, 8, 9) are at the core, called "10 K-class superconductors". Because hydrogen atoms of terminal ethylene groups of ET fit into the opening space of the polyanionic layers based on the planar triangular coordination of Cu(I), 10) the structural geometry of the polymeric anions is considered to be the primary cause of the ET packing motif, i.e., the electronic properties of the salt.
In this study, we focus on silver(I), another coinage metal, as the central metal of complex anions. According to the key-keyhole relation described above, it is expected that the larger ion size of Ag(I) (1.29 Å for a six-coordinate system 11) ) than that of Cu(I) (0.91 Å for a six-coordinate system 11) ) leads to an expanded κ-type ET layer while keeping the coordination geometry constant. This, as well as the enhanced electron correlation, should favor the increase in the superconducting critical temperature (Tc) within a BCS-like picture where Tc is controlled by the density of states at the Fermi level (D(EF)). 12) Considering the fact that there is no practical way of applying negative pressure by physical means, except in special cases, [13] [14] [15] a chemical modification such as Ag(I) substitution in the 10 K-class superconductors is an obvious target. However, no such materials have been found to date, whereas several ambient-pressure ET superconductors composed of Ag(I) anions, such as polymeric [Ag(CN)2 -]∞ (midpoint Tc = 5.0 K) 16) and discrete Ag(CF3)4 -(onset Tc = 2.4-11.1 K, depending on the solvent molecules), [17] [18] [19] have been reported. Here, we report the synthesis, crystal structure, and electronic properties of a new ambient-pressure
-}∞ anions, which can be regarded as a Ag(I) substitute of 8, 9) with a midpoint Tc = 11.2 K.
20)
Single crystals of κ-Ag were obtained by the electrochemical oxidation of ET in an H-shaped cell, which was assembled in a glove box filled with argon gas (H2O, O2 < 1 ppm). 22) and were separated under a microscope. In addition, many of the chosen crystals were checked for the Raman-active charge-sensitive ν2 and ν3 modes prior to physical measurements.
Single-crystal X-ray diffraction experiments were performed on a CCD-type diffractometer (Bruker SMART APEX II) with graphite-monochromated Mo Kα radiation (λ = 0.71073 Å).
The κ-Ag salt belongs to the monoclinic system with the space group P21, as in κ-Cu, 9) over the measured temperature range (100-298 K). 23) Thus, hereafter, we use the crystallographic and band structural data at 100 K, unless otherwise stated. As expected, replacing the Cu(I) ion in κ-Cu with the Ag(I) ion leads to the expansion of the intralayer unit cell area (S) by 1.0%.
Two ET molecules are crystallographically independent, in which the terminal ethylene groups are staggered in one while being eclipsed in the other. The charge on each ET molecule was estimated to be +0.55 (7) and +0.50(8) at 298 K and +0.57(5) and +0.59(5) at 100 K on the basis of intramolecular bond lengths. 24) This indicates a uniform charge distribution within the ET layer, i.e., +0.5 for each ET molecule, consistent with the metallic behavior (see below). Raman spectroscopy confirmed this result; the spectrum at room temperature shows a distinct band at 1469 cm -1 with a shoulder at 1503 cm -1 , which can be readily assigned to charge-sensitive ν3 and ν2 modes of ET 0.5+ species, respectively. 25, 26) As seen in Fig. 1 It is known that the superconducting behavior, such as Tc and superconducting volume fraction, of some ET salts varies greatly with the cooling rate of the sample for temperature-dependent measurements. 32, 33) We therefore examined the effect of the cooling rate (-10 and -0.2 K min -1 ) in the range of 10-300 K for one sample, but found that the behavior is almost identical regardless of the cooling rate. The effect of the application of a magnetic field on resistive Tc was investigated to characterize the superconducting state. The measurements were carried out on a Quantum
Design PPMS equipped with a rotating stage. The sample orientation to the magnetic field was manually maintained under a microscope to set the magnetic field at 0° to be perpendicular to the ab-plane. Because the resistance minimum was observed approximately at 180° in the angular dependence of the magnetoresistance at 6 K in 1 T, the field directions perpendicular and parallel to the ab-plane were determined to be 180(2) and 90(2)°, respectively. As seen in Fig. 4(a) , the in-plane Tc monotonically decreases with increasing magnetic field along the ab-plane and eventually reaches 3.0 K for the midpoint Tc and 4.1 K for the onset Tc at 9 T. The superconducting transition is noticeably suppressed when the magnetic field is applied perpendicular to the ab-plane [ Fig. 4(b) ]; the transition event was eliminated in magnetic fields higher than 3 T. Note that a resistance hump appears just above the transition only in the case of a magnetic field applied perpendicular to the ab-plane [ Fig.   4(c) ]. This is reminiscent of the behavior shown by some other κ-(ET)2X salts, 34, 35) and the origin will be discussed below.
In Fig. 4(d) , the upper critical field (Hc2) is plotted versus the temperature in the parallel and perpendicular magnetic fields. The magnetic field that gives a certain midpoint Tc is defined as Hc2 at T = Tc. The Ginzburg-Landau (GL) coherence lengths parallel (ξ||) and perpendicular (ξ┴) to the conducting plane correlate with the slope of Hc2 near Tc as follows:
where μ0 is the permeability of vacuum and 0 = h/2e = 2.07 × 10 In the present system, the lattice expansion induced by substituting Cu(I) for Ag(I) inevitably led to decreases in both Ud and W, where the Ud of κ-Ag is one of the smallest among the κ-(ET)2X salts. As seen in Table I, Transfer integrals (t) estimated based on the relation t = ES (E = -10 eV) are shown in the caption of Fig. 1 . The fact that the b1 value is negative apparently indicates the antibonding interaction between ET molecules within a dimer. Fig. S1 illustrates the orbital phase of the upper HOMO level in this case. It is apparent from this figure that the b2 value is also negative (interaction between lobes of different colors) whereas the remaining p, q, p', and q' are positive (interactions between lobes of the same color). We note that these results are consistent with the calculated overlap integrals shown above.
On the other hand, there is another possible combination of orbital phases, in which the phases in ET dimers A and B remain unchanged whereas those in ET dimers C and D are wholly inversed (Fig. S2) . In this case, the intermolecular interaction within ET dimers C and D is still antibonding (b1 < 0), whereas the signs of p, q, p', and q' are inversed due to the antibonding combinations (interactions between lobes of different colors).
Since the p, q, p', and q' values have the same sign in each case, the inter-dimer transfer integral t, defined as the average of those between A-C ((tp' + tq')/2) and between A-D ((tp + tq)/2), can be expressed as t = (tp + tq + tp' + tq')/4.
Another inter-dimer transfer integral t' can be expressed as t' = tb2/2, which leads to the anisotropy parameter t'/t as t'/t = 2tb2/(tp + tq + tp' + tq').
It can be simplified as t'/t = tb2/(tp + tq) under the conditions tp = tp' and tq = tq'. With the aim to focus attention on the absolute value, the above relation can be modified to t'/t = 2|tb2|/|tp + tq + tp' + tq'|.
We note that it can also be simplified as t'/t = |tb2|/|tp + tq| under conditions tp = tp' and tq = tq'. 
